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Introduction and Background 
At HEART 2007, we presented some of the bur eoning 
challenges associated with single event e f F e c t b ~ ~ )  
testing of modern commercial memories 
Package, device complexity, test fixture, and 
data analysis issues were discussed 
"Complete" SEE Characterization would take 
n test costs have a >4x increase 
JESD57 - A Starting Point 
JEDEC JESD57 is the prime test standard utilized within the 
US for heavy ion SEE testing 
- Developed in the early and mid '90s, it provides a reasonable 
starting base for planning SEE tests 
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SEE Test Guidance 
Given the rapidly changing nature of both 
technology and the related SEE issues being 
discovered, it would be nearly impossible to 
create up-to-date test standards in a timely 
Example: "Scrubbing" a Large Memo 
Modern state-of-the-art memories now have 
greater than 1 Gb worth of storage cells 
A typical dynamic test flow might look like 
- Write a test pattern to the entire device 
- Verify the pattern 
- Turn the beam 
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Beam-related Characteristics - 1 
SEU Energy dependence 
Ion Range 
Beam incidence 
Test with same effective LET 
with differing ions and energy 
Ion range must be sufficient to 
reach sensitive volumelarea at 
all test angles and ions used. 
Vary tilt and roll (board rotate) 
to determine particle path 
MBU effects and cell 
symmetry; Angle range from 
perpendicular to grazing 
desirable 
LET equivalence and cosine 
theta rule ineffective; 
increasing role of 
secondaries for scaled 
technologies for low LET 8 
high energy particles; 
Increasing impact of charge 
sharing between critical 
UDSM IC nodes causing 
upsets in SEU "hard" devices 
Beam-related Characteristics - 2 
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SEE Conditions - 1 
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SEE Conditions - 2 
account potential clear SEFl (re-write 
mode register, soft 
reset, power cycle, 
etc ...) is important to 
determine. Real-time 
determination? 
Data Capture 
such as in control 
requirement to look at single 
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amage should also be 
onsidered. Also, ensure power 
ith increased current 
Destructive 
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Discussion and Summary 
Believe it or not, this has been a simplistic look at 
starting a checklist for SEE testing 
- Given a memory that has 68 operating modes, when a 
SEU occurs that changes the mode, just how do you 
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